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Description 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to surgical instru- 
ments. More particularly, the invention relates to han- 
dles for endoscopic or laparoscopic surgical 
instruments having a novel locking mechanism dis- 
posed within the handle to provide for positioning and 
locking of a tool member of the instrument. DE-A- 
2708830 discloses a surgical instrument with a pair of 
gripping jaws and, in Figure 8, a rotary actuator which 
may be manipulated by the surgeon to close the jaws. 
The pre-characterising part of claim 1 below is arranged 
to correspond to the disclosure of this prior art docu- 
ment. 

2. Discussion of the Related Art 

Endoscopic surgical procedures are procedures 
performed in any hollow viscus of the body through nar- 
row endoscopic tubes which are inserted through small 
entrance wounds in the skin. Laparoscopic surgical pro- 
cedures are endoscopic procedures in which surgery is 
performed in the abdominal cavity through small inci- 
sions. Endoscopic and laparoscopic procedures gener- 
ally require that any instrumentation inserted into the 
body be sealed, i.e., provisions must be made to 
ensure that gases, used to insufflate the surgical region, 
do not eat the body through the endoscopic or laparo- 
scopic incision or instrument. Moreover, endoscopic 
and laparoscopic procedures often require the surgeon 
to act on organs, tissues and vessels far removed from 
the incision, thereby requiring that any instruments be 
used in such procedures be long and narrow while 
being functionally controllable from one end of the 
instrument, i.e., the proximal end. For purposes of clar- 
ity, the remainder of the following discussion will refer to 
endoscopic procedures and instruments used therefor. 
It is to be understood, however, that the present inven- 
tion is also meant to be applicable in laparoscopic pro- 
cedures as well as any other applicable procedure 
requiring precision control and/or liking of a tool mecha- 
nism. 

Various endoscopic surgical instruments which uti- 
lize generally complex tool and jaw actuating mecha- 
nisms in order to facilitate use of the devices at a 
surgical site exist in the art. Many such devices provide 
an intricate construction in which a linkage mechanism 
for opening and closing the tool mechanism or jaws 
requires numerous moving parts, while a sliding 
arrangement is provided between two extended rod 
members to activate the linkage mechanism in 
response to movement of the handle members. It is 
often necessary in many of these devices for the sur- 
geon, or an assistant, to maintain a constant force on 



the handles in order to keep the tool or jaw mechanism 
closed. This is particularly true for instruments such as 
grasping or gripping devices including forceps, needle 
holders, or retractors. Constraints such as these limit 
s the surgeon's flexibility and often require additional per- 
sonnel to be present in the operating room to assist in 
handling the instruments, thus restricting movement in 
an already confined location. 

To alleviate the above problem, attempts have been 
10 made to provide locking mechanisms on the handles of 
the surgical instruments which allow surgeons to lock 
and/or clamp the jaw members in place. These locking 
mechanisms allow the surgeon or the surgical assistant 
to use their hands for other more necessary functions. 
is Typically such locking devices include arm members 
which extend between scissor-type handles so that a 
series of ridges or ribs on each arm member engage 
corresponding ridges on the opposite arm to lock the 
handles in position. Bending one arm in relation to the 
20 other releases the locking mechanism. 

One disadvantage associated with these devices 
concerns the release of the locking mechanism for sub- 
sequent movement of the jaw members to remove or 
reposition the instrument. Generally, the arm members 
25 of locking mechanisms are constructed of a resilient 
material, such as stainless steel or rigid plastic, and the 
locking forces which hold the arm members in engage- 
ment are generated by the natural flexing and biasing of 
the material from which the arm members are con- 
30 structed. To release the locking mechanism, the arms 
must be disengaged by overcoming the locking forces of 
the arms. Typically, this is accomplished by manually 
flexing the arms away from each other, necessitating 
the use of two hands, one to grasp the instrument, and 
35 the other to forcibly move the arm members. 

Another disadvantage with locking mechanisms 
located on the handles is that they require special care 
in sterilisation, packaging and storage, as well as in nor- 
mal handling in the operation room. Dirt and debris may 
40 clog the ribs of the locking mechanism thus reducing its 
effectiveness, and damage to the ribs during storage or 
packaging may disable the ribs, rendering the locking 
mechanism useless. 

U.S. Patent No. 1,452,373, to Gomez discloses a 
45 typical locking mechanism for a surgical instrument in 
which a plurality of ribs are provided on an extension of 
the handle member which engage a similar rib member 
on the opposite handle. Once engaged, the handles 
must be moved away from each other perpendicular to 
so their longitudinal axis to disengage the locking mecha- 
nism to release the jaw mechanism. 

U.S. Patent Na 4,896,661, to Bogert et al. dis- 
closes a surgical instrument having a ratchet mecha- 
nism positioned on the handle members which includes 
55 a curved rack member attached to one handle member 
which passes through a slot in the other handle mem- 
ber. A releasable pawl member is provided on the sec- 
ond handle to engage the rack member and provide a 
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means for releasing the ratchet. 

U.S. Patent No. 4,935,027, to Yoon discloses a sur- 
gical instrument having a ratchet mechanism positioned 
between the handle members. A rack member is pro- 
vided which extends from one handle and passes s 
through a slot in the second handle to lock the handles 
in place. Pivoting the rack member away from corre- 
sponding grooves in the slot will release the ratchet 
mechanism. 

US Patent No. 4,428,374, to Auburn discloses a w 
surgical instrument having means for positioning and 
holding the handle members in relation to each other. A 
rack member is provided on one handle member which 
extends through a slot in the second handle member in 
which a releasabte pawl mechanism is provided to 75 
engage and disengage the rack member. 

SUMMARY OF THE INVENTION 

According to the present invention, there is pro- 20 
vided a surgical instrument as defined in claim 1 below. 

A surgical instrument according to an embodiment 
of the present invention includes a housing portion and 
an endoscopic portion having a proximal end and a dis- 
tal end, the endoscopic portion including a pair of coax- 25 
ial members attached at the proximal end to the housing 
portion. The endoscopic portion also includes an inner 
rod member slidable within an outer tube member. The 
endoscopic portion terminates at the distal end in a pair 
of jaw members disposed in opposing relation and rela- 30 
tively pivotal about a common point between at least an 
open position and a closed position. 

Preferably, the or each actuating means is a rotata- 
ble member mounted in the handle housing portion for 
rotation about an axis which is transverse to the longitu- 35 
dinal axis of the housing portion. 

A jaw control mechanism is associated with the 
housing portion, and includes at least one actuating 
member movably mounted in the housing portion. The 
actuating member has at least one gripping portion 40 
thereon such that an operator of the instrument can bet- 
ter manipulate the actuating member with a single hand. 

A linking member is pivotally connected to the actu- 
ating member and the inner rod member. A notch por- 
tion is disposed on the rod member such that when the 45 
actuating member is moved in relation to the housing 
portion in a first direction to a first position the engaging 
portion engages the notch, locking the jaws in a closed 
position. 

Hie surgical instrument also includes means for so 
preventing the inner rod member from moving from the 
first position whereby coaxial reciprocating forces are 
created in the inner rod member when the locking 
means are moved to the first position. 

With the surgical instrument according to the 55 
present invention the disadvantages encountered in the 
prior art can be ameliorated and a precise instrument 
can be realised which is easy to manufacture and effi- 



cient to use. The present invention eliminates the need 
for an external locking device and provides for operation 
and manipulation of the surgical instrument by a single 
hand and for locking and unlocking the instrument. Pre- 
ferred embodiments of the instrument further enable a 
surgeon to actuate the locking mechanism from multiple 
locations on the handle. The preferred instrument incor- 
porates many features which are of use to the surgeon 
during an operation, including a single jaw control 
mechanism for effecting both jaw closure and locking 
while maintaining a lightweight construction in an easy 
to control device in which all of the features may be 
operated with one hand. Furthermore, the features are 
positioned so as to provide a maximum line of sight for 
the surgeon without obstructing the view to the surgical 
site. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The foregoings as well another advantages and 
features of the present invention will become more 
readily apparent and may be understood by referring to 
the following detailed description of illustrative embodi- 
ments of the locking mechanism for endoscopic or 
laparoscopic surgical instruments according to the 
present invention, taken in conjunction with the accom- 
panying drawings, in which: 

Fig. 1 illustrates a perspective side view of a first 
embodiment of the needle holder of the present 
invention; 

Fig. 2 illustrates an exploded view with parts sepa- 
rated of the embodiment of the needle holder 
shown in Fig. 1 ; 

Fig. 3 illustrates a partial side view in cross section 
taken along line 3-3 of Fig. 1 showing the jaw mech- 
anism of the needle holder; 
Fig. 4 illustrates the partial side view of Fig. 3 with 
the jaw mechanism of the needle holder in a closed 
position; 

Fig. 5 illustrates a cross-sectional view of the jaws 

of Fig. 4 taken along section line 5-5; 

Fig. 6 illustrates an cross-sectional end view of the 

jaws of Fig. 4 taken along section line 6-6; 

Fig. 7 illustrates a cross-sectional end view of 

another embodiment of the jaws of the present 

invention; 

Fig. 8 illustrates a cross-sectional side view of the 
handle of the embodiment of Fig. 1 taken along 
section line 8-8 showing the instrument control 
mechanism in its proximal-most position; 
Fig. 9 illustrates a cross-sectional view similar to 
that of Fig. 8 with the instrument control mechanism 
in its distal-most position; 

Fig. 10 illustrates a cross-sectional end view of the 
locking mechanism of the instrument of Fig. 8 taken 
along section line 10-10; 

Fig. 1 1 illustrates a cross-sectional end view of the 
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distal end of the handle of Fig. 9 taken along sec- 
tion line 11-11; 

Fig. 12 illustrates a top view of the handle portion of 
another embodiment of the present invention; 
Fig. 13 illustrates a cross-sectional side view of the s 
handle portion of Fig. 12 taken along section line 
13-13 with the locking mechanism of the present 
invention in the locked position; 
Fig. 1 4 illustrates a cross-sectional side view similar 
to that of Fig. 1 3 showing the locking mechanism of 10 
the present invention in the unlocked position; 
Fig. 15 illustrates a cross-sectional end view of the 
locking mechanism of Fig. 13 taken along section 
line 15-15; 

Fig. 16 illustrates a cross-sectional end view of the 75 
distal end of the handle of Fig. 1 4 taken along sec- 
tion line 16-16; 

Fig. 17 illustrates an exploded view with separated 

parts of the handle of Figs. 12-16; 

Fig. 1 8 illustrates a top view of the handle portion of 20 

another embodiment of the present invention; 

Fig. 19 illustrates a cross-sectional side view of the 

handle potion of Fig. 18 taken along section line 

19-19; 

Fig. 20 illustrates a distal end view liking proximally 25 
of the embodiment of the present invention shown 
in Fig 19; 

Fig. 21 illustrates a cross-sectional end view of the 
mid-section of the handle of Fig. 19 taken along 
section line 21-21; 30 
Fig. 22 illustrates a cross-sectional top view of the 
proximal end of the handle of Fig. 19 taken along 
section line 22-22; 

Fig. 23 illustrates a cross-sectional proximal end 

view of the locking instrument of the handle of Fig. 35 

19 taken along section line 23-23; 

Fig. 24 illustrates a perspective view of another 

embodiment of a surgical instrument of the present 

invention; 

Fig. 25 illustrates an exploded view with parts sep- 40 
arated of the instrument of Fig. 24; 
Fig. 26 illustrates a partially cut-away side view of 
the handle of the instrument of Fig. 24; 
Fig. 27 illustrates a cut-away distal end view of the 
handle of Fig. 26 taken along section line 27-27; 45 
Fig. 28 illustrates a partially cut-away top view of 
the distal end of the handle of Fig. 26; 
Fig. 29 illustrates a cross-sectional view of the lock- 
ing mechanism of Fig. 28 taken along section line 
29-29; and 50 
Fig. 30 illustrates a cross-sectional end view of a 
needle positioned between one embodiment of 
jaws of the present invention. 



DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 



55 



Although the following detailed description will 



focus on several embodiments of surgical instruments 
used as needle holders, it will become apparent to oth- 
ers having ordinary skill in the art that the locking mech- 
anism discussed hereinafter will be equally useful for 
other surgical instruments, including but not limited to 
graspers, forceps, scissors, dissectors, retractors and 
like instruments. Except where noted otherwise, the 
materials utilized in the components of the various 
embodiments of the present invention generally include 
such materials as polycarbonate for housing sections 
and related components, and stainless steel for such 
components which transmit forces. One preferred poly- 
carbonate material is LEXAN brand polycarbonate 
available from General Electric Company. However, 
equivalent alternative materials will readily come to the 
mind of those skilled in the art. First, the description will 
focus on the structure of one embodiment of the instru- 
ment in general. Next, it will concentrate on the struc- 
ture of the jaw mechanism. The discussion will then 
describe the operation of the locking mechanism of the 
present invention and its corresponding interaction with 
the jaw mechanism. Thereafter, other embodiments of 
the present invention will be described. 

THE INSTRUMENT IN GENERAL 

Referring to the embodiment of the invention illus- 
trated in Figs, 1-11 and initially to Fig. 1 an endoscopic 
or laparoscopic surgical instrument, for example, lapar- 
oscopic needle holder 100 is shown. Generally, needle 
holder 100 includes handle portion 110, and endo- 
scopic section 1 12 having at its distal end portion a tool 
mechanism, one example being the jaw mechanism 
114 shown in the open position in Fig. 1. Jaw mecha- 
nism 1 14 is mounted at the distal end portion of endo- 
scopic section 1 1 2 such that the jaws open in a vertical 
plane with respect to the normal holding position of the 
instrument as shown in Fig. 1. In this manner, a curved 
surgical needle (not shown) may be grasped such that 
the needle is positioned transversely between the jaws 
with its tip and tail portions extending outwardly from 
either side of the jaws and curving upwardly therefrom. 
The needle could thereby be moved in the direction of 
its curvature by a simple twisting of the surgeon's wrist 
when the instrument is held in the palm of the surgeon's 
hand with the fingers wrapped around the handle hous- 
ing. 

Referring now to Fig. 2, which shows an exploded 
perspective view with parts separated, of needle holder 
100. Handle portion 1 10 is comprised of an outer hous- 
ing preferably formed of separate sections 116 as 
shown, of polycarbonate material. Separated housing 
sections 116 shown are optionally attached by fasten- 
ers, welding, adhesives, etc. A linking member, such as 
link bar 1 18 is pivotally connected to actuating disks 120 
and 122 by way of pins 124 and 126. Disks 120 and 122 
are preferably of split half construction for ease of 
assembly of the various interrelated handle compo- 
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nents. It is within the scope of the invention, however, 
that disks 120 and 122 may be formed in a singular 
piece and the various components attached thereto by 
way of pins or the like. Disks 120 and 122 are positioned 
in contoured portion of housing sections 116. TTie con- 5 
toured portions may be formed by conventional molding 
techniques and should be sufficiently deep so as to 
allow disks 120 and 122 to rotate freely within the 
formed handle portion 110. Link 128 is pivotally con- 
nected at its proximal end to disk 1 20 by way of pin 1 30 10 
and at its distal end to inner rod 132 by pin 129. Disks 
120 and 122 are positioned and retained in housing 
sections 1 16 by interference fitting of pins 134 and 136 
in bores 137 and 139 formed in disks 120 and 122. 
Bores 137 and 139 are preferably located in the center 75 
of disks 120 and 122 to facilitate the disks being uni- 
formly rotatable within handle portion 110. 

THE JAW MECHANISM 

20 

Jaw mechanism 1 1 4 will now be described by refer- 
ence to Figs. 2-7. Opposing jaws 138 are pivotally 
attached to endoscopic portion 1 12 at the distal end of 
outer tube 1 40, as best seen in Fig. 3, by way of pin 1 42. 
Pin 1 44 mounts jaws 1 38 to inner rod 1 32 through cam- 25 
ming slots 146 such that proximal-distal reciprocating 
motion of inner rod 132 is translated to opening and 
closing movements of jaws 138. 

In Fig. 4, surgical needle 148 is shown in cross-sec- 
tion, positioned transverse to the longitudinal axis of 30 
jaws 138 and situated therebetween. Jaws 138 are 
biased against needle 148 as a result of inner rod 132 
being moved to its proximal most position such that pin 
144 travels in camming slots 146 biasing jaws 138 
against needle 148. Pin 1 42 provides for the pivoting of 35 
jaws 138 with respect to each other and with respect to 
outer tube 140. 

Jaws having various gripping surfaces may be pro- 
vided on the instrument of the present invention. By way 
of example, Figs. 5-7 illustrate two different jaw struc- 40 
tures. Fig. 5 shows jaw 150 having a cross-hatched pat- 
tern of teeth 152 disposed thereon to provide secure 
gripping of objects such as needle 148. Teeth 152 may 
be formed by cutting grooves in jaw member 150 utiliz- 
ing known machining techniques. With such techniques 45 
teeth 150 may be formed of several varying geometries. 
For example, jaw 150 may be machined or cast to form 
truncated pyramidal shaped teeth so that teeth of 
opposing jaw members may abut one another or grip 
objects with their flattened top surfaces. Alternatively, so 
teeth 150 may be of a more pointed construction such 
as is illustrated in Figs. 3, 4 and 6 to create spaced con- 
tact points between teeth and the gripped object or tis- 
sue as best shown in Fig. 6. 

Another possible jaw configuration is illustrated in 55 
Fig. 7, wherein jaws 156 have an arcuate cross-section 
as shown with a longitudinal channel defined by inner 
wall 156. In this configuration, four points of contact are 



established as shown at points A-D so that greater sta- 
bility and control are provided for a curved needle 
grasped between the opposing jaws. 

THE LOCKING MECHANISM 

Referring now to Figs. 8-11, the mechanism for 
controlling closure and locking of the jaws of the present 
invention is illustrated therein throughout the several 
views, in both the locked and unlocked positions. In Fig. 
8, a partial cross-section view of the handle 110 of nee- 
dle holder 100 is shown. Since the left-side housing 
section is preferably a mirror image of the right-side sec- 
tion, the following discussion of the right-side housing 
section applies equally to the mirror image left-side and 
its corresponding components. 

Generally, the instrument operating mechanism, 
which provides for jaw movement and jaw locking con- 
trol, includes link bar 1 1 8 pivotally connected to and dis- 
posed between disks 120 and 122, one disk being 
rotatably mounted in each of the proximal and distal 
ends respectively, of handle portion 110; and locking 
link 128 pivotally attached to distal disk 120 and inner 
rod 132 of endoscopic portion 112. Aside from their 
connecting pivot points, links 1 1 8 and 1 28 are permitted 
to move freely about in the interior of handle portion 
110. This movement is made possible as a result of 
channels created between the two joined housing sec- 
tions. Longitudinal recessed portion 158 is provided in 
housing section 1 16 and while being larger in all dimen- 
sions than link 118, is preferably contoured to corre- 
spond roughly to the shape of link 1 1 8 while allowing for 
some transverse movement of link 1 1 8 within handle 
portion 110 during operation of the instrument. Also, 
recessed portion 158 is preferably of sufficient depth, 
!.e. t at least slightly greater than one-half the total thick- 
ness of link 1 18, so that when housing sections 1 16 are 
joined, link 1 18 does not contact the bottom of recessed 
portion 158. Similarly, recessed portions 160 and 162 
are formed in each half section of disks 120 and 122 
respectively, so that pivotal and translational motion of 
links 1 18 and 128 remains unimpeded during operation 
of the instrument. 

Outer tube 140 of endoscopic portion 1 12 is fixed 
with respect to handle portion 1 10 by way of an annular 
groove cut only partially through outer tube 140 and is 
fitted into raised rib portion 164 formed in the distal end 
of each of housing sections 116. Raised ribs 164 could 
alternatively be formed integrally of section 116 at the 
time section 116 is molded. In yet another alternative, 
an annular groove could be cut into section 116 and a 
washer or O-ring could be fitted therein. This configura- 
tion, although preferred, may be reversed so that inner 
rod 132 is fixed with respect to handle portion 1 10 and 
outer tube 140 is pivotally attached to disk 120. Knobs 
1 66 and 1 68 are provided on disks 1 20 and 1 22 respec- 
tively to facilitate actuation of the instrument control 
mechanism and wilt be discussed in detail below. Alter- 
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natively, knobs 166 may be replaced or supplemented 
by, e.g., knurled surfaces, ribs, etc. provided on either or 
both of disks 120 and 122. 

OPERATION OF THE INISTR1 JMFMT 

Referring initially to Figs. 4 and 8, the operation of 
instrument will now be described as it is used for grasp- 
ing objects such as needle 148 between jaws 138, as is 
shown in Fig. 4. Needle holder 100 is held by the sur- 
geon such that the elongated body of handle portion 
110 lies generally transversely in the palm of the sur- 
geon's hand. Due to the symmetry of the handle portion 
as illustrated and described throughout the drawings 
and the preceding description, needle holder 100 func- 
tions with equal effectiveness when used with either the 
left hand or the right hand. Furthermore, although the 
instrument may be controlled using two hands, if so 
desired, the preferred usage is for a single hand to hold 
the instrument and control both the closure of jaws 138 
as well as locking of the same. For clarity purposes, 
therefore, since the control of jaw movement and lock- 
ing thereof may be effected by movement of either knob 
166 on disk 120, or knob 168 on disk 122, since move- 
ment of one effects a corresponding movement of the 
other, the operation of needle holder 100 will be 
described with respect to movement by the surgeon of 
knob 166 alone. Similar movements of knob 168 will 
effect similar results with the instrument. 

In order to grasp an object such as needle 148, 
needle holder 100 is positioned such that needle 148 is 
situated between jaws 138. The surgeon then urges 
knob 166 in the direction of Arrown E, as illustrated in 
Fig. 8, which is generally from its distal-most position 
towards its proximal-most direction. The surgeon prefer- 
ably accomplishes this rotational motion by applying a 
force to knob 1 66 with the thumb of the hand holding the 
instrument. Since disk 120 is pivotally connected to 
inner rod 132, the generally proximal movement of knob 
166 and, therefore, the rotation of disk 120 in the direc- 
tion of Arrow E causes inner rod 132 to be drawn in a 
generally proximal direction. The corresponding proxi- 
mal movement of pin 144 inserted in the distal end of 
inner rod 132 and through camming slots 146 of jaws 
1 38 causes the opposing jaws to begin to close. As the 
surgeon continues to apply a generally proximally 
directed force to knob 166, jaws 138 eventually contact 
needle 148 and tensile forces are thus created in inner 
rod 132. The stretching of the linked components, i.e., 
disk 120. link 128, inner rod 132 and jaws 138 and the 
resilience of jaws 1 38 about needle 1 48, or with respect 
to each other, enables the knob 166 to be moved a dis- 
tance after jaws 132 make contact with needle 148, 
even if they are closed without an object between them. 
The surgeon will begin to feel some resistance to further 
proximal motion when jaws 138 make contact with nee- 
dle 148. Once knob 166 passes through a mid-point 
between its distal-most position and its proximal-most 



position, link 128 begins to travel towards pin 134. Upon 
further rotational movement of knob 166 by the sur- 
geon, link 128 latches on pin 134 due to notch 170 pro- 
vided on link 128 and generally located between its 
5 proximal and distal ends but preferably nearer its proxi- 
mal end. Link 1 28 is thereby situated immediately above 
and in contact with pin 134 as seen in the cross-section 
view of Fig. 10. In this position, proximal end of link bar 
118 is positioned immediately adjacent the contoured 
io portion formed by recessed portions 1 62 of each half of 
disk 122 as best seen in Fig. 11. Jaws 138 are thus 
locked, thereby grasping needle 148 firmly therebe- 
tween. 

The surgeon is then free to manipulate the instru- 
15 ment, for example, by turning the wrist of the hand hold- 
ing the instrument to rotate the needle in order to 
perform the necessary function at hand, for example, to 
suture tissue. The needle can be released by reversing 
the procedures detailed above and moving knob 166 in 
20 the direction of Arrow G as shown in Fig. 9. Thereafter, 
the needle can be grasped and regrasped indefinitely 
as described above to effectuate closure of a wound or 
the like. 

Referring now to the embodiment illustrated in 

25 Figs.12-17, handle portion 210 of substantially similar 
endoscopic surgical instrument 200 in both function and 
structure to instrument 100 is shown. 

Needle holder 200 having handle portion 210 is 
connected to an endoscopic portion 21 2 which proximal 

30 end is partially shown in Figs. 12-1 7. Similar to the ear- 
lier described handle portion 1 1 0, handle portion 210 is 
constructed of split housing sections 216 having some- 
what larger dimensions than housing sections 116, 
however, link rod 218 is preferably a straight steel rod of 

35 rectangular cross-section. {See Figs. 15 and 16.) This 
configuration offers increased stability of both the con- 
nections at either end of link rod 218 and to the instru- 
ment in general. Recessed portions 260 and 262 are 
contoured to correspond with the straight ends of link 

40 rod 218 so that upon operation of the instrument 
between its full open and full closed positions, link rod 
218 is permitted to pivot freely in the space created by 
the recessed portions 260 and 262 as the split halfs, 
which make up the construction of disks 220 and 222 

45 respectively, are joined. The operation of instrument 
200 is substantially similar to that of instrument 100 and 
will not be described further at this point. 

Another embodiment of the present invention is 
illustrated in Figs. 18-23. While the function of instru- 

so ment is substantially similar to that of instruments 100 
and 200, i.e., utilizing a pivoting notched link member 
and tensile forces to lock a pair of jaws in a closed posi- 
tion, the structure for achieving the function differs 
somewhat from those other embodiments. That differing 

?5 structure and the operation thereof will now be dis- 
cussed. Referring initially to Fig. 18, a similar split half 
housing construction can be seen for handle portion 
310 as was previously described for other embodi- 
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merits. Housing sections 316 are shown joined to form 
handle portion 310 with endoscopic portion 312 extend- 
ing distally outward from the distal end of handle portion 
310. A tool mechanism (not shown) such as a jaw 
mechanism similar to that described above is attached 5 
to the distal end of endoscopic portion 312 and oper- 
ates in similar fashion as previously detailed. 

Instead of a distally mounted rotatable disk, such as 
disk 120 described above, slide bar 372 is provided in a 
channel formed in housing sections 31 6, as best seen in 
Fig. 21, such that slide bar 372 is reciprocally movable 
between a proximal-most position, when the jaws are in 
the open position, and a distal-most position (shown in 
phantom in Fig. 18), when the jaws are in the closed 
and locked position. Inner rod 332 is pivotally connected 
directly to link 328 at lower arm 374 which extends dis- 
tally towards inner rod 332 when link 328 is in the locked 
position, as illustrated in Fig. 19. Slide bar 372 is pivot- 
ally connected, also directly to link 328, however, at an 
upper distally extending arm 376 thereof, such that link 
328 is moved upwardly and distally away from pin 336 to 
unlock the mechanism and release the jaws or other 
tool mechanism, upon distal movement of slide bar 372 
in the direction of Arrow I as shown in Fig. 1 9. To provide 
for ease of operation, slide bar 372 has finger rest 378 
protruding from slot 379 formed in the top of handle por- 
tion 310 near the distal end thereof. Located at the distal 
end of finger rest 378, is raised portion 380 which pro- 
vides a surface to push against, in order to effect distal 
movement of slide bar 372. Finger rest 378 as well as 
knob 368 are preferably provided with knurled surfaces 
to enhance gripping of those surfaces. 

The operation of instrument 300 is similar to that of 
the previously discussed embodiments except that the 
rotating motion of disk 120, for example, to effect jaw 
control and locking is replaced by reciprocation of slide 
bar 372. The operation of locking link 328 is similar to 
that of, for example, link 128 described above, except 
that locking link 328 is located in proximally mounted 
disk 322 instead of being situated in the distal end of 
housing portion 310. 

Another embodiment of the present invention is 
illustrated in Figs. 24-30 as needle holder 400 and will 
now be discussed in detail. Generally, as shown in Fig. 
24, instrument 400 has handle portion 410, endoscopic 
portion 412 and jaws 414. Handle portion 410 is prefer- 
ably of split half construction having housing sections 
416 joined to form an elongated handle. Endoscopic 
portion 412 is mounted in the distal end of handle por- 
tion 410 by way of pin 482 mounted in a bore formed in 
handle portion 410 fitting into groove 484 cut partially 
into the surface of outer tube 440. In such a configura- 
tion, outer tube 440 is fixed relative to handle portion 
410, while inner rod 432 is movable in a reciprocating 
manner between proximal most and distal-most posi- 
tions. Otherwise, both the endoscopic portion and the 
jaws are identical to those of previously discussed 
embodiments in structure and operation and will not be 
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discussed further herein other than where necessary. 

Referring now to Figs. 24-27, lever 480 is pivotally 
mounted by way of pin 434 to handle portion 410 such 
that lever 480 protrudes from elongated handle portion 
410 near the distal end thereof through slot 486 formed 
therein. Link 428 is pivotally connected to lever 480 by 
pin 430 and to inner rod 432 by pin 429. 

For purposes of a reference point, the following 
description of the operation of instrument 400 will begin 
with lever 480 in its distal-most position as shown in Fig. 
24 and in phantom in Fig. 26. With lever 480 in its distal- 
most postition, the jaws are in their fully opened posi- 
tion. The surgeon positions instrument 400 such that 
the object to be grasped is located between jaws 454. 
Next, using the thumb of the hand holding instrument 
400, the surgeon begins to lift lever 480 and urge it in a 
generally upward and proximal direction along a path 
such as is designated by Arrow O in Rg. 26. Link 428 
thereby is moved as is illustrated in phantom lines in a 
generally downward and proximal direction. At approxi- 
mately the midpoint of the range of movement of lever 
480, resistive forces, created by tension, are experi- 
enced by the surgeon as described above. Lever 480 is 
continued to be urged proximally until notch 470 is situ- 
ated over pin 434 thereby locking the linked compo- 
nents which include: lever 480, link 428, inner rod 432 
and the jaws, e.g., jaws 454 shown in Rg. 30 which 
illustrate the four point contact between needle 448 and 
jaws 454 at points K,L,M and N which is similar to the 
illustration in Fig. 7. 

Claims 

1 . A surgical instrument (1 00, 200, 300, 400) compris- 
ing: 

a handle (110, 210, 310, 410) having an elon- 
gated housing portion; 

an outer tube member (112) extending from a 
distal end of said handle and having an inner 
member (132, 232, 332, 432) coaxial ly slidable 
therein; 

a gripping tool mechanism (114) secured at a 
distal end of said outer tube member; 
actuation means (118, 218, 428, 480) for con- 
trolling movement of said tool mechanism 
between a first position and a second position 
by translating said inner member relative the 
outer tube member, said actuation means com- 
prising at least one actuating means mounted 
to the housing portion and movable to a first 
position in a first direction to urge said tool 
mechanism into a work position thereof and 
movable in a second direction to a second posi- 
tion which corresponds to the rest position of 
said mechanism; 

the instrument being characterised in that: 
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i. the instrument is an endoscopic surgical 
instrument; and 

ii the actuation means includes: 

a lever (120, 122, 220 222, 372 480) s 
pivotally connected to said housing 
portion and movable between at least 
a first position and a second position; 
and 

a linking member (1 28, 228, 328, 428) 10 
pivotally connected to said lever (480) 
and said inner member (132), said 
linking member having means (170, 
270, 470) disposed thereon for releas- 
ably maintaining said linking member is 
with respect to said handle portion 
such that said inner member becomes 
fixed relative to said handle portion 
upon movement of said lever to at 
least one of said first and second posi- 20 
tons, and so has an over-centre action 
(118, 218, 328, 428), which releasably 
locks the tool mechanism in the said 
work position thereof, with a tool-grip- 
ping force pre-determined, by the 25 
resilience of the actuation means, in a 
single control mechanism. 

2. An instrument as claimed in claim 1 , and including: 

30 

means (134, 234, 434) disposed on said hous- 
ing portion for co-operating with said linking 
member; and 

means (1 70, 270, 470) disposed on said linking 
member for latching said linking member with 35 
respect to said co-operating means such that 
said inner member becomes releasably locked 
upon movement of said actuating means to at 
least one of a first position and a second posi- 



3. A surgical instrument according to claim 2 wherein 
said means comprises a notch or latch portion 
(170, 270, 470) such that, upon movement of said 
actuating means from said second position to said 4s 
first position, said inner member becomes releasa- 
bly locked. 

4. A surgical instrument according to claim 1 or 2, 
wherein the actuation means further comprises at so 
least one rotatable member (120, 122, 480) pivot- 
ally connected to said housing portion and said link- 
ing member such that movement of said at least 
one rotatable member between at least a first posi- 
tion and a second position causes said linking 55 
member to move between at least a first position 
and a second position. 



5. An instrument as claimed in any one of the preced- 
ing claims wherein the actuation means comprises: 

first actuating means (120) associated with 
said handle portion for actuating said locking 
mechanism, said first actuating means being 
movable between a first position and a second 
position; 

second actuating means (122) associated with 
said handle portion for actuating said locking 
mechanism, said second actuating means 
being movable between a first position and a 
second position; and 

linking means (118, 218) associated with said 
handle portion for operably linking said inner 
member to each of said first and second actu- 
ating means, such that upon movement of 
either of said first or said second actuation 
means from said respective first positions to 
said second positions, said inner member 
becomes releasably locked. 

6. An instrument as claimed in any one of the preced- 
ing claims, in which the or each actuating means 
comprises a member which is rotatable about an 
axis transverse to the longitudinal axis of said hous- 
ing portion. 

7. An instrument according to claim 6 wherein the or 
each said rotatable member is mounted within said 
housing portion such that said tool mechanism is 
operable upon actuation of said rotatable member 
by the same one hand of the surgeon which holds 
the handle of the instrument. 

Patentanspruche 

1. Chirurgisches Instrument (100, 200, 300, 400) 
umfassend: 

- einen Griff (1 10, 210, 310, 410) mit einem lang- 
gestreckten Gehdusebereich; 

- ein auGeres ROhrenelement (112), das sich 
von einem distalen Ende des Griffes erstreckt 
und ein inneres Element (132, 232, 332, 432) 
aufweist, das koaxial darin verschiebbar ist; 

- einen Greifwerkzeugmechanismus (114), der 
am distalen Ende des auGeren ROhrenelemen- 
tes befestigt ist; 

- Betatigungseinrichtungen (118, 218, 428, 
480), urn die Bewegung des Werkzeugmecha- 
nismus zwischen einer ersten Position und 
einer zweiten Position zu regeln, indem sich 
das innere Element relativ zum auGeren rCh- 
renformigen Element bewegt, wobei die Betati- 
gungseinrichtungen zumindest eine 
Betatigungseinrichtung umfassen, die am 
Gehausebereich befestigt und in eine erste 
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Position in einer ersten Richtung bewegbar ist. 
um den Werkzeugmechanismus in eine 
Arbeitsposrtion desselben zu drucken, und in 
eine zweite Richtung zu einer zweiten Position 
bewegbar ist, die der Ruheposition des Media- 5 
nismus entspricht; 

wobei das Instrument dadurch gekennzeichnet ist, 
daB: 

to 

i. das instrument ein endoskopisches chirurgi- 
sches Instrument ist; und 

ii. die Betatigungseinrichtung umfaBt: 

- einen Hebel (120, 122, 220, 222. 372, is 
480), der schwenkbar mrt dem Gehause- 
bereich verbunden ist und zwischen 
zumindest einer ersten Position und einer 
zweiten Position bewegbar ist; und 
ein Verbindungselement (128, 228, 328, 20 
428), das schwenkbar mit dem Hebel 
(480) und dem inneren Element (132) ver- 
bunden ist wobei das Verbindungsele- 
ment eine Einrichtung (170, 270, 470) 
aufweist die darauf angeordnet ist um 25 
lOsbar das Verbindungselement in bezug 
auf den Griffbereich so zu halten, da (3 das 
innere Element relativ zum Griffbereich auf 
eine Bewegung des Hebels zu zumindest 
einer der ersten und zweiten Positionen 30 
hin fixiert wird und eine Ubertotpunktwir- 
kung (118, 218, 428) aufweist welche Ids- 
bar den Werkzeugmechanismus in der 
Arbeitsposrtion desselben verriegelt, 
wobei eine das Werkzeug greifende Kraft 35 
durch die Elastizitat der Betatigungsein- 
richtung in einem einzelnen Kontrollme- 
chanismus vorbestimmt ist. 

Instrument gemaB Anspruch 1 und umfassend: 40 

eine Einrichtung (134, 234, 434), die auf dem 
Gehausebereich angeordnet ist, um mit dem 
Verbindungselement zusammenzuwirken; und 
eine Einrichtung (170, 270, 470), die auf dem 45 
Verbindungselement angeordnet ist, um das 
Verbindungselement in bezug auf die zusam- 
menwirkende Einrichtung so zu verriegeln, daB 
das innere Element auf eine Bewegung der 
Betatigungseinrichtung in zumindest eine einer so 
ersten Position und einer zweiten Position hin 
lOsbar verriegelt wird. 

Chirurgisches Instrument gemaB Anspruch 2, 
wobei die Einrichtung eine Nut oder einen Klinken- ss 
bereich (170, 270, 470) umfaBt, so daB auf eine 
Bewegung der Betatigungseinrichtung von der 
zweiten Position zur ersten Position hin, das innere 



Element lOsbar verriegelt wird. 

4. Chirurgisches Instrument gemaB Anspruch 1 oder 
2, wobei die Betatigungseinrichtung werterhin 
zumindest ein drehbares Element (120, 122, 480) 
umfaBt, das drehbar mit dem Gehausebereich und 
dem Verbindungselement verbunden ist, so daB 
eine Bewegung des zumindest einen drehbaren 
Elements zwischen zumindest einer ersten Position 
und einer zweiten Position dazu fOhrt, daB sich das 
Verbindungselement zwischen zumindest einer 
ersten Position und einer zweiten Position bewegt. 

5. Instrument gemdB einem der vorhergehenden 
Anspruche, wobei die Betatigungseinrichtung 
umfaBt: 

eine erste Betatigungseinrichtung (120), die 
dem Griffbereich zugeordnet ist um den Ver- 
riegelungsmechanismus zu betatigen, wobei 
die erste Betatigungseinrichtung zwischen 
einer ersten Position und einer zweiten Position 
bewegbar ist; 

eine zweite Betatigungseinrichtung (122), die 
dem Griffbereich zugeordnet ist, um den Ver- 
riegelungsmechanismus zu betatigen, wobei 
die zweite Betatigungseinrichtung zwischen 
einer ersten Position und einer zweiten Position 
bewegbar ist; und 

eine Verbindungseinrichtung (118, 218), die 
dem Griffbereich zugeordnet ist um betriebs- 
maBig das innere Element mit jeder der ersten 
und zweiten Betatigungseinrichtungen zu ver- 
binden, so daB auf eine Bewegung entweder 
der ersten oder der zweiten Betatigungsein- 
richtung von der jeweiligen ersten Position zu 
der zweiten Position hin das innere Element 
lOsbar verriegelt wird. 

6. Instrument gemdB einem der vorhergehenden 
Anspruche, bei dem das oder jede Betatigungsein- 
richtung ein Element umfaBt, das um eine Achse 
quer zur Langsachse des Gehausebereichs dreh- 
bar ist. 

7. Instrument gemaB Anspruch 6, wobei das oder 
jedes drehbar e Element innerhalb des Gehausebe- 
reichs so befestigt ist, daB der Werkzeugmechanis- 
mus auf eine Betatigung des drehbaren Elementes 
hin durch dieselbe eine Hand des Chirurgen, die 
den Griff des Instruments haft, betatigbar ist. 

Revendlcatlons 

1 . Instrument chirurgical (1 00, 200, 300, 400) compor- 
tant: 

une poign6e (110, 210, 310, 410) avec une 
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portion de boitier oblongue; 
un element de tube exterieur (1 12) s'etendant 
d'une extr6mit6 distale de ladite poignee et 
ayant un element interieur (132, 232, 332, 432) 
apte a coulisser coaxialement dans celui-ci; s 
un mecanisme d'outil de prehension (114) fixe 
a une extr6mite distale dudit element de tube 
exterieur; 

un moyen d'actionnement (118, 218, 428, 480) 
pour commander le deplacement dudit m6ca- 10 
nisme d'outil entre une premiere position et 
une deuxieme position en translatant (edit 6I6- 
ment interieur relativement a reiement de tube 
exterieur, ledit moyen d'actionnement compre- 
nant au moins un moyen d'actionnement ins- is 
talis dans la portion de boitier et d6ptagable 
vers une premiere position dans une premiere 
direction pour sollicrter ledit mecanisme d'outil 
en une position de travail de celui-ci et d6pla$a- 
ble dans une deuxieme direction vers une 20 
deuxieme position qui correspond a la position 
de repos dudit mecanisme; Instrument etant 
caracterise en ce que : 

i. I'instrument est un instrument chirurgical 25 
endoscopique; et 

ii. le moyen d'actionnement comporte: 

un levier (120, 122, 220, 222, 372, 
480) reli6 de maniere pivotante a 30 
ladite portion de boitier et d^plagable 
entre au moins une premiere position 
et une deuxieme position; et 
un element de liaison (128, 228, 328, 
428) relie de manure pivotante audit 35 
levier (480) et audit element interieur 
(132), ledit element de liaison ayant 
des moyens (170, 270. 470) disposes 
sur celui-ci pour maintenir retachable- 
ment ledit element de liaison relative- 40 
ment a ladite portion de poignee de 
telle sorte que ledit element interieur 
devient fixe relativement a ladite por- 
tion de boitier lors d'un deplacement 
dudit levier a au moins Tune desdites 45 
premiere et deuxieme positions, et a 
ainsi une action de passage brusque 
(118, 218; 428) qui verrouille relacha- 
blement le mecanisme d'outil dans 
ladite position de travail de celui-ci, so 
avec une force de prehension d'outil 
pnkteterminSe, par l'6lasticite du 
moyen d'actionnement, en un seul 
mecanisme de commande. 

55 

Instrument selon la revendication 1 et incluant: 
des moyens (1 34, 234, 434) disposes sur ladite 



portion de boitier pour coopgrer avec ledit de- 
ment de liaison; et 

des moyens (170, 270, 470) disposes sur ledit 
element de liaison pour verrouiller ledit element 
de liaison relativement audit moyen de coope- 
ration de telle sorte que ledit element interieur 
devient reiachablement verrouille lors d'un 
mouvement dudit moyen d'actionnement a au 
moins I'une d'une premiere position et d'une 
deuxieme position. 

3. Instrument chirurgical selon la revendication 2, ou 
ledit moyen comporte une encoche ou une portion 
de verrouillage (170, 270, 470) de telle sorte que 
lors du deplacement dudit moyen d'actionnement 
de ladite deuxieme position a ladite premiere posi- 
tion, ledit element interieur devient verrouille reia- 
chablement. 

4. Instrument chirurgical selon la revendication 1 ou 2, 
ou le moyen d'actionnement comporte en outre au 
moins un element tournant (120, 122, 480) relie de 
maniere pivotante a ladite portion de boitier et audit 
element de liaison de telle sorte que le deplace- 
ment dudit au moins un element tournant entre au 
moins une premiere position et une deuxieme posi- 
tion amene ledit element de liaison a se deplacer 
entre au moins une premiere position et une 
deuxieme position. 

5- Instrument selon Tune des revendications prece- 
dentes ou le moyen d'actionnement comporte: 

un premier moyen d'actionnement (120) asso- 
cie a ladite portion de poign6e pour actionner 
ledit mecanisme de verrouillage, ledit premier 
moyen d'actionnement etant deplagable entre 
une premiere position et une deuxieme posi- 
tion; 

un deuxieme moyen d'actionnement (122) 
associe a ladite portion de poignee pour 
actionner ledit mecanisme de verrouillage, ledit 
deuxieme moyen d'actionnement etant depla- 
$able entre une premiere position et une 
deuxieme position; et 

un moyen de liaison (118, 218) associe a ladite 
portion de poignee pour relier fonctionnelle- 
ment ledit element interieur a chacun desdits 
premier et deuxieme moyens d'actionnement 
de telle sorte que lors du deplacement de I'un 
parmi lesdits premiers ou deuxieme moyen 
d'actionnement desdites premieres positions 
respectives auxdites deuxiemes positions, 
reiement interieur sera verrouille reiachable- 
ment. 

6. Instrument selon I'une des revendications pr6ce- 
dentes, ou le ou chaque moyen d'actionnement 
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comporte un 6l6ment qui peut tourner autour d'un 
axe transversal k t'axe longitudinal de ladrte portion 
de bottier. 

Instrument selon la revendication 6, ou le ou cha- s 
cun desdits 6l6ments tournants est install^ dans 
tadite portion de boTtier de telle sorte que ledrt 
m6canisme d'outil est actionnable tors de i'action- 
nement dudit 6l6ment tournant par la mSme main 
du chirurgien qui tient la poign6e de instrument. 10 
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